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Abstract: In this paper, when the unit Darboux vector of the partner curve of Mannheim 
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81. Introduction 


A regular curve in Minkowski space-time, whose position vector is composed by Frenet frame 
vectors on another regular curve, is called a Smarandache curve ([12]). Special Smarandache 
curves have been studied by some authors . 


Melih Turgut and Süha Yilmaz studied a special case of such curves and called it Smaran- 
dache T B» curves in the space Ef ([12]). Ahmad T.Ali studied some special Smarandache curves 
in the Euclidean space. He studied Frenet-Serret invariants of a special case ([1]). Muhammed 
Cetin , Yilmaz Tuncer and Kemal Karacan investigated special Smarandache curves according 
to Bishop frame in Euclidean 3-Space and they gave some differential goematric properties of 
Smarandache curves, also they found the centers of the osculating spheres and curvature spheres 
of Smarandache curves ([5]). Senyurt and Caliskan investigated special Smarandache curves in 
terms of Sabban frame of spherical indicatrix curves and they gave some characterization of 
Smarandache curves ([4)). Özcan Bektaş and Salim Yüce studied some special Smarandache 
curves according to Darboux Frame in E? ([2]). Nurten Bayrak, Özcan Bektaş and Salim Yüce 
studied some special Smarandache curves in Ej [3]. Kemal Taşköprü, Murat Tosun studied 
special Smarandache curves according to Sabban frame on S? ([11]). 


In this paper, special Smarandache curve belonging to a* Mannheim partner curve such 
as N*C* drawn by Frenet frame are defined and some related results are given. 
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82. Preliminaries 


The Euclidean 3-space E? be inner product given by 
6) =a] +03 + 93 


where (z1,29,23) € E’. Let a: I — E? be a unit speed curve denote by (T, N, B} the 
moving Frenet frame . For an arbitrary curve a € E?, with first and second curvature, & and 
T respectively, the Frenet formulae is given by ([6], [9]) 


T"=kN 
N'=-—kT+TB (2.1) 
Bl = —cN. 














For any unit speed a : I > E’, the vector W is called Darboux vector defined by 


W =7(s)T(s) + &(s) + B(s). 


If consider the normalization of the Darboux C — mm” we have 


cosy = WON sino = 
IW | 


ic 
IW] 


C = sin yT (s) + cos pB(s) (2.2) 


























where Z(W, B) = y. Let a : I — E? and a* : I — E? be the C?— class differentiable unit 
speed two curves and let (T'(s), N(s), B(s)} and (T*(s), N*(s), B*(s)} be the Frenet frames of 
the curves o and a*, respectively. If the principal normal vector N of the curve a is linearly 
dependent on the binormal vector B of the curve a*, then (a) is called a Mannheim curve and 
(o*) a Mannheim partner curve of (a). The pair (a, a*) is said to be Mannheim pair ([7], [8]). 
The relations between the Frenet frames {T(s), N(s), B(s)) and (T*(s), N*(s), B*(s)) are as 
follows: 
T* = cos0T — sin 0B 


N* =sin0T + cos0B (2.3) 
B* =N 
cos 0 = n 
; > dex (2.4) 
sin ĝ = Ar* — 
ds 


where Z(T, T*) = 6 ([8]). 


Theorem 2.1([7]) The distance between corresponding points of the Mannheim partner curves 


in IE? is constant. 
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Theorem 2.2 Let (a, o*) be a Mannheim pair curves in E3. For the curvatures and the torsions 





of the Mannheim curve pair (o, o*) we have, 


ds* 
= * gj 0—— 
k = T“ sin ds 
(2.5) 
ds* 
= —7* 0—— 
T T* cos T 
and 
„s ad, K 
|» ds ATYR + 7? 
(2.6) 


d 
T= (ksing — 7 cos) 77 
s 





ES. 








Theorem 2.3 Let (a,a*) be a Mannheim pair curves in For the torsions T* of the 





Mannheim partner curve a* we have 














Theorem 2.4([10]) Let (a,a*) be a Mannheim pair curves in E3. For the vector C* is the 


direction of the Mannheim partner curve a* we have 


0 
Ct = —— d: LN (2.7) 
1+ mi p mi) 


where the vector C is the direction of the Darboux vector W of the Mannheim curve a. 
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Frenet Frame 


Let (a,a*) be a Mannheim pair curves in E? and (T*N*B*) be the Frenet frame of the 
Mannheim partner curve a* at o*(s). In this case, N*C* - Smarandache curve can be defined 
by 


1 * * 
f) = GA €). (3.1) 


Solving the above equation by substitution of N* and C* from (2.3) and (2.7), we obtain 


(cos 0] W || + sin 04/0? + |W||2) T +0'N + ( cos64/ 0" + |W |? — sin6||W]]) B 


o? + wp 


B1(s) = 


(3.2) 
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The derivative of this equation with respect to s is as follows, 


iW | ’ „p _ 9’ «cos é shy = IW || M || 
Ta, (s) (Arr) ee ent | (erg) E |^ 
B1 NS OO — 


2 
( iwi Joer 4 OWD] e (H) è 
02 +| W ||2 0! AT |W] AT|IW || /872 || W ||? 0! 








o'nsing a Iwi Yu 
p ( A) sind] B 


677+ wy? d 









2 
ACA ON | e ( wl ja 
| + ww > W 2 CERA g7 (3.3) 


In order to determine the first curvature and the principal normal of the curve (1(s), we 
formalize 


Vale cos 0 + rasin 0)T +13 N + (—7 sin 0 + ra cos 0)B| 


Tp, (s) = Pfr, a Um A ce a 2m ata 50 
(=) AE q 20? +I?) satin - 2 (5248) + 
02 -|W ||2 0! Ar | WI ATİ W || M 02H W|I? 6' 
where 


"m MSN AR 
A Jo 
A EU ae (MM 
Ar||W | fo? «we 7 Jr mp Ü 
9 2 En W 1/07 + wl? ie 
(——)’-( |) eS (iS) 


8? + |W] Ar 8? + |W] 9 8? + 1W] 


sp Iw 


ELLO Y ca cq LN A NÉ M 
£ ZA P K Pe 





rl 
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(e y 


0! 


LIII 


0 OK y? 
CP (m1) 


ñ 9! 2 Oe 2 
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The principal normal vector field and the binormal vector field are respectively given by 
(rı cos 0 + r2 sin 0)T +73 N + (11 sin 0 + ra cos 0) B 
Na = Se (3.4) 
Ti^ + rT9* + T3 


ITANE NES 
Ba (s) - ET + EN + BB. (3.5) 


where 


ECEN wI "IWI = TM ie A WI ) y 
& = rs cos0( et | a fa cos 0 |n 1 PHUIWED a 


/ + 
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In order to calculate the torsion of the curve (3, we differentiate 


¿SAA — 
yo? + wi? ye? + wi? 
a te tin) 
fo? «Il? fo? + ra IWI 
sino ( Ors JM [WI TT 6! k 


ATA, fo yp TT oe! 
/ 0? + IW? k X2 K 2 
( iwl ye | D a E Jl 


yexmwp ^9  jje.wp SATII àr 


*)-[( Iw] ¡AE Iw] 


Oe e 


y 0? + IWI? 








0 





0 


y 0^ + IWI? 





N*C*— Smarandache Curves of Mannheim Curve Couple According to Frenet Frame 


aa SH) Is 
age y E 1 — 

poa y le] wi (oes ^L 
( ) | E 


pr Larra IWI 
/ 1/0? + ||W 1? / 
+o Ok IN [WI ) | - 0 K 


MIA d dE) 
AIT LS fo? we ga ra > 








0 





( |] ju I] ze On )*-)|). 


gr? ER IW ||2 0' ga + |W | AT||W | AT 
and thus : : 

m (t4 cos 0 + to sin 0 + t3)T + t3 N + (t2 cos 0 — tı sin 0 + t3)T 

1 v2 ) 
where 


m ( Iw yp cael o T wi y 


GT NEM cq. 
y 9^ + wp j y 9^ + IWI? y 9^ + IWI]? 


VPN Iw] y e Iw] 


0! 


y 9^ + IWI? 


0 


y 9^ + WIP 
" | 





-|( Iw ja 6! 0 ‘i 

owe f o? +w Am 

( On al Iw] ju 6! On NE 
Ar|W || 0? | Ww? o 0? + [WI]? AT|W || / ^Àr 





K [WI ju IS Iw Hl o'k ju o'k T Ky? 
192 + WI? 0 192 + |W |? Ar|W || AT|W]|/ * Ar 
ES x 0' IN IW | yz mE] 6' -2( Ok ) 
AT||W!| 192 + |W |? o 192 + |W|[2 Ar|W|| 
( ial a, al a 0 s T o'r y 
192 + |W |? 0 /9? + |Ww]2 AT WI 7 MAT [WI] 








10 Süleyman SENYURT and Abdussamet CALISKAN 


a Ok J IW || EE] 0 LEV 
IW fer simi — ga ra > 

( II Juge ial pl ex IE y 
yo? + [wy á yo? + wI? 





ya rr > 


e e Iw] E Iw ju MEN 
“Feri Cyexwp ° 


0' K K y 


deme one 


0 = (De ¡CASA A 
Ar||W]| / ^ Ar /gi? y Iw 6' 32. tw] 

Vesp mp de Se 

2 y 0? + ||w 2 o e? «ip Ar 


K Iw] ja BET Al Iw ja 


9? + wj? d 97 + |w |? A 





ESE IE e qt atat 
d mem g | 9 wp Gm) oe 
=.) te 


The torsion is then given by 


py, = dett. BL BH 
META 
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Example 3.1 Let us consider the unit speed Mannheim curve and Mannheim partner curve: 
a(s) = —( —coss,—sins,s), a*(s) = —(—2 cos s, —2sins, s) 
W)= Fl ) at) = Fel | 


The Frenet invariants of the partner curve, a*(s) are given as following 


T*(s) = —(2sins,-2c0ss,1), 
(s) 


SI^ 
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1 
N*(s = —s(sins,coss,—2) 

v5 
B*(s) = (coss,sins,0) 

2 2 2 2 1 
C*(s = (Zsins-4 ——coss,—-coss-- —ssins, =) 


5 J5 5 VB 
2/2 


Ya 


Tu 


5 


In terms of definitions, we obtain special Smarandache curve, see Figure 1. 





1 
Figure 1 6ı = —=((5 + 2v5) sin s + 10 coss, (5 — 2v5) cos s + 10 sins, —9v5) 


5v5 
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